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Introduction
Silylated organolithium compounds are valuable synthons in organometallic chemistry. This is also true for the syntheses of organogold compounds, the majority of which is prepared via organom etal lic reagents [1] [2] [3] [4] . Recent interest has focussed on the aggregation of gold at interstitial carbon atoms, owing to the unusual molecular geometry and chemical bonding in the resulting clusters [2, 3] . In the course of these studies the specific effects of silyl substituents at the carbanionic cen ters of aurated hypercoordinate carbon species on the stoichiometry and m olecular structure have also been studied [3] [4] [5] . From the disilylated pre cursor (M e3Si)2CHLi a novel type of compound with hypervalent, pentacoordinate carbon could be synthesized [5] . The cation of the product has a trigonal-bipyramidal structure with the two trimethylsilyl groups in equatorial positions (Scheme 1).
The auration proceeds in steps, and both inter m ediate mono-and bis-aurated compounds can be isolated. These findings have suggested experi ments to synthesize other m ethanium compounds * Reprint requests to Prof. Dr. H. Schmidbaur.
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with silyl groups of different electronic and steric effects, which could further improve the stability of these unique structures. For these studies bromo-di(silyl)methanes are required. The results of attempts to synthesize the most obvious precur sors are presented in this report.
Results
Synthesis o f the compounds
Following the example of the published synthe ses of the compounds (M e3Si)2CHBr or (Me3Si)2CHCl [6] , the members of the series of chlorosilanes Me"Ph3_"SiCl were each reacted with n-BuLi and CH Br3 in tetrahydrofuran at low tem perature. The course of the reaction is strongly dependent on the substitution pattern at silicon. The selectivity of the reaction decreases with 0932-0776/95/0500-0821 $06.00 © 1995 Verlag der Zeitschrift für Naturforschung. All rights reserved.
increasing space required by the silyl groups in the order: SiMe3 < SiMe2Ph < SiMePhb < SiPh3 W hereas the sterically least hindered Me3SiCl affords (Me3Si)2CHBr in 90% yield [6] , the reac tion of Me2PhSiCl yields 63% (Me2PhSi)2CHBr (1) (eq. (1)) aside from various by-products, mainly M e2PhSi(«-Bu) and (M e2PhSi)2CH2, as observed in GC-MS studies. 
(HM e2Si)2CHBr (5) has been obtained by methods successfully employed already for the preparation of other highly silylated hydrosilane molecules [7] [8] [9] . From (M e2PhSi)2CH Br (1) the phenyl groups can be removed quantitatively by selective protodesilylation [10, 11] with triflic acid (eq. (4)). 
CF3SO3H
CH H C H ,
The synthesis of (M ePh2Si)2CH Br (2) (eq. (2)) from M ePh2SiCl proceeds in a yield of only 20%. Concurring side reactions lead to num erous by products (M ePh2SiCH2Br > M ePh2SiSiPh2Me > M ePh2SiH > (M ePh2Si)2CBr2).
Attem pts to apply the same synthetic procedure for the synthesis of the triphenylated compound, starting with Ph3SiCl, were not successful. The re sults of spectroscopic investigations and work-up of the reaction mixture suggest that after a first S i-C coupling, followed by m etallation, the electrophilic attack of a second Ph3SiCl molecule meets with sterical hindrance. Even after extended reaction times no (Ph3Si)2CH Br could be ob tained. As derived from NMR and 13C NMR spectroscopic and GC-MS data, the highly reactive interm ediate (Ph3Si)CHBrLi undergoes a Wurtz type reaction with the /7-BuBr released in the reac tion to give small amounts of (Ph3Si)CHBr(A7-Bu), but is stabilized mainly by proton abstraction from the solvent TH F (eq. (3)). (Ph3Si)CH2Br, 3, was isolated as a microcrystalline solid (m.p. 132 °C) and has been characterized by spectroscopic data (see Experim ental). Compound 5 is a brom om ethane species with smaller silyl groups than (M e3Si)2CHBr. It thus appeared to be a suitable starting material for ste rically less crowded polynuclear gold compounds. For the synthesis of these, the formation of a lithiomethane precursor would be the crucial step, preferably by transm etallation using alkyllithium reagents. (HM e2Si)2CHBr is offering two possible reaction sites (C -B r, S i-H ) for the attack of al kyllithium compounds. The reactivity of S i-H groups is known to increase with the num ber of haloalkyl groups bound to the silicon atom, and alkylation is therefore likely to occur predom i nantly at one of the S i-H bonds of compound 5.
G. Fritz et al. have investigated the reactivity of similar systems, e.g. of C-chlorinated disilapropane (H 3Si)2CCl2, towards MeLi. These studies have shown that Si-alkylation is prevailing, whereas methylation of the carbon atom has never been observed. The reaction does not proceed in a uni form way, however. Only if an excess of MeLi is applied, the reaction selectively affords the chlo rine-free species (M e3Si)2CH 2 [12] .
The results of our investigations of the metallation of 5 with one equivalent of n-BuLi have con firmed the conclusions of this earlier work, in that C-butylated com pounds have never been detected. The m ajor product formed in the reaction was the brom ine-free species [(HM e2Si)2CH]SiMe2CH2Si Me2H (6) (50% as estim ated from GC-MS data), accompanied by several by-products, mainly (nBu)SiM e2C H 2SiMe2H. The formation of 6 is indi cating that in a first step (HMe2Si)2CHLi is formed in situ by m etal halogen exchange at the bridging CHBr unit, followed by S i-C coupling with a second molecule of (HM e2Si)2CHBr (eqs (6), (7)).
pound has been fully characterised by analytical and spectroscopic data. As a consequence of the diastereotopic nature of the methyl groups bound to the silicon atom at a prochiral carbon center, two different sets of Me signals can be observed in the 'H NM R and 13C NMR spectra (see Experi mental). In com pound 2 the phenyl groups at the silicon atoms are diastereotopic (see Experi mental). Com pound 2 is obtained by tedious fractional crystallization as white plates (m.p. 84 °C), suit able for an X-ray diffraction study. 
When (H M e2Si)2CH Br was treated with nBuLi in a 2:1 m olar ratio at tem peratures around -9 0 °C, S i-H butylation was suppressed and the yield of [(HM e2Si)2CH]SiMe2C H 2SiMe2H was observed to rise to about 80%.
Properties, spectroscopic data and structures
Compound 1 is a colourless liquid (b.p. 135 °C/ 0.01 Torr), stable to moisture and air. The comThe orthorhom bic crystals of 2 belong to the space group Pbca with Z = 8 molecules in the unit cell. Bond distances and angles of the molecule, which has no crystallographic symmetry, are within the expected range. The configuration at the central carbon atom is strongly distorted from a tetrahedral geometry due to the bulky M ePh2Si groups (angle S i l -C -S i 2 = 123°, S il-C /S i2 -C bond distances 1.884(4) Ä/1.890(4) A). The methyl and phenyl groups of the silyl substituents are in staggered conformations, with the phenyl rings ex hibiting the well known distortion from an ideal hexagon [13, 14] (Fig. 1) . The m olecular structure in the solid state is in accordance with the specroscopic data for solutions. The crystal structure of (M ePh2Si)2CBr2, a mi nor by-product of the synthesis of 2, has also been determined. The crystal system of the dibromo compound is monoclinic (space group C2/c) with Z = 4 formula units in the unit cell. The molecule has crystallographic C2 symmetry with the twofold axis passing through the central carbon atom and the middle of the B r-B r edge of the isosceles tri angle B r -C -B r (Fig. 2) .
Due to the presence of two bromine atoms at the central carbon atom ( B r l -C -B r l a = 106.0(2)°) a smaller S i-C -S i angle is observed ( S i l -C -S i l a = 118.0(2)°), as compared to the m onobrom o species 1 ( S i l -C -S i 2 = 123.0(2)°). Significant steric strain is evident from the unusu ally long S i-C distances of 1.993(2) A, and from these angle deformations.
Compound 4 is an oily liquid, which has not been isolated (above), and was only characterized by its spectral data. Surprisingly, and in contrast to the spectra for compounds 1 and 5, [(CF3S 0 3)M e2Si]2CHBr shows only one methyl signal in the 'H NMR, as well as in the 13C NMR spectrum (see Experim ental). This phenom enon may be explained by a rapid triflate exchange be tween the silicon atoms via pentacoordinate tran sition states, rendering the methyl groups equiva lent on the NM R time scale. This exchange can occur both intra-and intermolecularly.
Com pound 5 is easily identified by standard spectroscopic methods. Solutions in C6D 6 show four 'H NMR signals revealing two magnetically 
Conclusion
Three new bromo-di(silyl)methanes could be obtained from modifications of established syn thetic routes. One of these (HM e2Si)2CH Br (5) has smaller, the other two, (Me2PhSi)2CHBr (1) and (MePh2Si)2CH Br (2), have larger silyl groups than the reference compound (M e3Si)2CHBr.
(Ph3Si)2CHBr could not be prepared via the stan dard synthetic procedures, probably owing to ste ric effects and modified leaving group properties of the halogen atoms.
(H M e2Si)2CHBr (5) could not be lithiated in a transmetallation reaction using n-butyllithium. but instead underwent a SiC coupling reaction with hydride elimination to give a branched carbon/sili con frame (6) . M etallation of (M e2PhSi)2CHBr (1) was found to proceed normally, however, and the resulting (M e2PhSi)2CHLi reagent could finally be used for step-wise auration with Ph3PAu+ reagents [15] .
Experim ental
All experim ents were carried out under pure dry nitrogen. Glassware and solvents were puri fied, dried and kept under nitrogen. C6D 6 and CDC13 were used as solvents for NMR spectros copy, tetram ethylsilane was employed as the refer ence com pound (JEO L GX 270, GX 400 and B ruker WT 100 SY spectrometer). For the GC-MS m easurem ents a gaschromatograph (Hewlett Packard H P GC 5890 Series II, 12 m column HP 1) and mass-selective detector (Hewlett Pack ard HP MS 5971 A) were applied.
(Me2PhSi)2CHBr (1) A solution (250 ml) of 1.6 M «-BuLi in hexane (0.4 mol) was added to a mixture of 68.3 g (0.4 mol) of M e2PhSiCl, 50.5 g (0.2 mol) of CHBr3, and 500 ml of T H F at -7 8 °C within 6 h. To achieve complete precipitation of the lithium salts, hexane (300 ml) was added at room tem perature to the crude product mixture. After separation of the lithium salts and distillation of the filtrate in a vac uum, 48. (MePh2Si)2CHBr (2) A solution (269 ml) of 1.6 M rc-BuLi in pentane (0.43 mol) was added to a mixture of 100 g (0.43 mol) of M ePh2SiCl, 54.3 g (0.22 mol) of C H B r3, and 500 ml of THF at -7 8 °C within 6 h. To achieve com plete precipitation of the lithium salts, hexane (300 ml) was added at room temp, to the crude product mixture. A fter separation of the lithium salts all solvents were removed under re duced pressure. From the oily residue, 24 g (22.5%) of 2 have been obtained by fractionated crystallization (EtO H /ethylacetate) as a white solid (m.p. 84 °C). From the m other liquor small amounts of (M ePh2Si)2CBr2 have also been ob tained as single crystals. 
Reaction o f Ph3SiCl with CHBr3 and n-BuLi; bromo(triphenylsilyl)methane (3)
To a solution of 25.0 g (85 mmol) of Ph3SiCl and 10.7 g (42.5 mmol) of C H B r3 in 500 ml of THF, 42.4 ml of 2 M n-BuLi in pentane (85 mmol) was added at -7 8 °C. The mixture was allowed to warm up to room temp, and stirred for 56 h. GC-MS m easurem ents showed that this crude pro duct mixture consisted of equal amounts of Ph3SiCH2Br (3) (6) To a solution of 5.0 g (23.7 mmol) of compound 5 in 15 ml of THF, 7.9 ml of a 1.6 M rc-BuLi solu tion in hexane (11.8 mmol) was added at a temp, of -7 8 °C. A fter 1 h the crude product mixture was allowed to warm to am bient temp. To separate the LiBr formed in the reaction, all volatile com pounds were evaporated and the product distilled under high vacuum conditions (yield 2.45 g, 79%), b.p. 37 °C/0.01 Torr.
[(HMe2Si)2CH]SiMe2CH2SiMe2H
'H NM R ( Exact cell constants were determ ined by leastsquares refinem ent on the Bragg angles of 25 re flections carefully centered on the diffractometer. Crystal data and values pertinent to data collec tion, structure solution and refinement are col lected in Table I . The measured integrated inten sities were corrected for Lp effects and crystal decay. The structures were solved by direct m eth ods.
A fter anisotropic refinement of the non-H atoms, all hydrogen atoms were located from the difference Fourier map and refined isotropically [16, 17] ,
